This series presents research findings based either directly on data from the German SocioEconomic Panel study (SOEP) or using SOEP data as part of an internationally comparable data set (e.g. CNEF, ECHP, LIS, LWS, CHER/PACO). SOEP is a truly multidisciplinary household panel study covering a wide range of social and behavioral sciences: economics, sociology, psychology, survey methodology, econometrics and applied statistics, educational science, political science, public health, behavioral genetics, demography, geography, and sport science.
academic studies find little evidence of any tangible long-term economic impact. 4 In a recent review, Baade and Matheson (2016: 202) state that "the overwhelming conclusion is that in most cases the Olympics are a money-losing proposition for host cities".
Given these findings, many proponents of the Games now suggest that one of its main contributions are the intangible impact on the people who host them. The UK government's assessment of the 2012 Summer Olympics in London focused on intangibles such as "inspiring a generation of children and young people", community engagement, and enthusiasm for volunteering (DCMS, 2013) . There is also evidence that citizens are willing to pay substantial sums to host these events (Atkinson et al., 2008) . A national opinion poll conducted immediately after the 2012 Summer Olympics found that 55% of respondents believed that the public expenditure on the Games had been well worth the investment. 5 Arguably, an important part of the value of public expenditure is the legacy effect, i.e. the long-term benefits of the Olympics.
6
We study the nature and the extent of the hypothesized "intangible" impact of the Olympic Games on the inhabitants of the host city. We also enquire into whether the effects, if any, persist for at least one year after the Olympics. To achieve these aims, we use measures of subjective wellbeing (SWB) that have been developed and tested by economists and psychologists for about two decades in order to assess how people think and feel about their 4 This argument has several dimensions. The general economic principles are addressed by Crompton (1995), Porter (1999) and Siegfried and Zimbalist (2000) . Computable General Equilibrium modelling has identified negligible or even negative impacts in the cases of London 2012 (Blake, 2005) and Sydney 2000 (Giesecke and Madden, 2007) . Ex post studies of local employment and wages (Baade and Matheson, 2002; Coates and Humphreys, 1999, 2003) find little evidence of impact related to sports infrastructure in general, while Jasmand and Maennig (2008) find evidence of income growth effects associated with the 1972 Munich Olympics, but no employment effects. Tourism effects of major sporting events such as the Olympics and the FIFA World Cup have been studied by Fourie and Santana-Gallego (2011) who find evidence of significant increases in tourist arrivals prior to the major sporting event but no long-run impact after the event. Tiegland (1999) documents the absence of anticipated long-term tourism benefits following the 1994 Lillehammer Winter Olympics. There is some evidence that sports facilities in general and construction associated with the Olympics in particular have a positive effect on property values: on the London Games, see Kavetsos (2012a) , and for other examples see Feng and Humphreys (2012) , Ahlfeldt and Maennig (2010) and Ahlfeldt and Kavetsos (2014) . Billings and Holladay (2012) find no significant effects of hosting the Olympics on GDP per capita. Preuss (2004) offers an economic history of financing and expenditure on the Olympics Games since Munich 1972.
5 "A new Guardian/ICM poll has revealed that 55% of Britons say the Games are "well worth" the investment because they are doing a valuable job in cheering the country during hard times, outnumbering the 35% who regard them as a costly distraction from serious economic problems." The headline to the article reads "London 2012's Team GB success sparks feel good factor" www.theguardian.com/sport/2012/aug/10/london-2012-team-gb-success-feelgood-factor. 6 The concept of "legacy" has become increasingly important in the rationalization and celebration of the Olympic Games, and this was particularly pronounced in the case of London 2012. The Final Report of the IOC Coordination Commission on the Games mentions the word no less than 90 times in its 127-page report. The concept was used in a number of contexts, including leaving a sporting legacy in the UK (increased participation in sport), a legacy for East London (regeneration of a depressed region), volunteering (increased community engagement of the population), growth in tourist arrivals, and increased foreign direct investment (IOC, 2013) . The legacy issue is clearly important given the large public subsidy devoted to hosting the Olympics.
lives. There is an accumulation of evidence on how to measure SWB, its correlates, and some of its causes.
7 Economists are showing increasing interest in the use of SWB measures, as these might capture a richer array of intangible effects than allowed for by considering stated preferences or preferences revealed through marker behaviors. To make causal inferences, economists typically rely on clear exogenous variation. We consider the choice of the host city a natural experiment, and therefore the basis for our identification strategy.
Accordingly, we designed our own surveys and collected panel data in three European capitals, interviewing 26,000 residents over three years from 2011 to 2013, totaling up to 50,000 individual interviews. This allows us to estimate the intangible impact of the Olympics on citizens in the host city using a difference-in-differences design. Our treatment city is London, which hosted the 2012 Summer Olympics: Paris and Berlin represent our two control cities. We experiment both with pooling Paris and Berlin based on their broad similarity to London, and with treating them differently in recognition of Paris as the 'favorite', but failed, bidder for the 2012 Summer Olympics. In addition to exploiting the choice of the host city as a natural experiment, and in addition to being able to net out unobserved heterogeneity in our panel data, we randomized in all three cities the day when subjects were surveyed, i.e. before, during, or after the precise period of the Games.
Our main result is that the Olympic Games increased happiness among Londoners during the Games, relative to Parisians and Berliners. In terms of potential "legacy" effects, we find that the effect of the Olympic Games is short-lived. Whilst the effects are especially strong around the opening ceremony, we see no lasting change in happiness when we go back to our respondents the following year. These results are robust to controlling for observables, selection into the survey and attrition, and how we chose the counterfactual and the actual timing of the Olympic Games.
The paper is organized as follows. The next section describes the data collection in the three cities during the three years and the survey items. Section 3 derives the empirical model and identification strategy. Section 4 presents the main results. Section 5 examines their robustness with respect to selection into surveys, choice of control group, and extended controls. Here, we also conduct a series of placebo tests using both placebo outcomes and 7 Earlier research defined this account of welfare as 'experienced utility' (see Kahneman et al., 1997) . Since then there has been increasing interest among policymakers in using measures of SWB to monitor progress and evaluate policies (e.g., Stiglitz et al., 2009; HM Treasury, 2011; Dolan and Metcalfe, 2012; OECD, 2013; National Research Council, 2013) . Economists have been interested in using SWB to measure the intangible costs and benefits of policies and events (see Di Tella et al., 2001; van Praag and Baarsma, 2005; Oswald and Powdthavee, 2008; Cattaneo et al., 2009; Luechinger and Raschky, 2009; Stevenson and Wolfers, 2009; Metcalfe et al., 2011; Ludwig et al., 2012; Bayer and Juessen, 2015; Goebel et al., 2015; Eibich et al., 2016; Krekel and Zerrahn, 2016; Krekel et al., 2016) and how people's choices link to their SWB (Rayo and Becker, 2007; Ifcher and Zarghamee, 2011; Benjamin et al., 2012 Benjamin et al., , 2014a Benjamin et al., , 2014b Adler et al., 2015; Feddersen et al., 2016) . In a study in similar spirit, to ours Kavetsos and Szymanski (2010) examine the cross-sectional impact of sporting impacts on life satisfaction.
time periods. Section 6 shows heterogeneous effects with respect to socio-demographics and medals won. Finally, Section 7 discusses legacy effects, and Section 8 concludes.
Data

Sample
We use a quasi-experimental design, surveying an overall panel of over 26,000 individuals in London (host), Paris, and Berlin over the summer periods of 2011 (before), 2012 (during), and 2013 (after/legacy). Paris and Berlin were selected as comparable cities because: (a) they are both capital cities, with diversified economies encompassing industry, finance, education, public administration, transport, and tourism; (b) they are all located in North West Europe, and belong to the three largest nations in the region; (c) they have all hosted the Olympic Games before (London in 1908 and 1948 , Paris in 1900 and 1924 , and Berlin in 1936 8 ; ( We employed a mixed methodology approach using a combination of online surveys and telephone interviews. In all cities, each surveyed individual was interviewed using the same mode in all three waves-either online or over the telephone. The online survey made use of the Ipsos Interactive Services Panel (IIS), without imposing any quotas in the first wave. The online sample was released on a rolling weekly basis in order to sustain a good level of response over the duration of a wave. The telephone sample was generated via random digit dialing. Loose quotas (+/-30%) on age, gender, and work status were set according to the 8 Berlin won the bid to host the 1916 Games but these were canceled due to World War One. London won the bid to host the 1944 Games but these were canceled due to World War Two.
9 At the time of writing Paris is once again bidding to host the Summer Games, now in 2024.
population profile. Despite those quotas being fairly broad, it should be noted that the sample is not representative of the populations of these cities as a whole. In London, the quotas were set according to the London broadband population, while in Paris and Berlin they were set according to the general population. Given the challenges associated with developing and retaining participants within our own three-year panel, participants were incentivized to take part in all three waves of the survey by being automatically included in a random prize draw. Separate prize draws of a monetary sum of £/e500, £/e1,000 and £/e1,500 were offered in each of the three cities and waves, respectively.
Subjective Wellbeing Questions
The survey, specifically designed for this study, contains three different types of measures of individual SWB: (1) evaluation (i.e. life satisfaction); (2) experiences (both happiness and anxiety yesterday); and (3) eudemonia (i.e. sense of worthwhileness). To date, the SWB literature has focused on high-level evaluative measures of SWB, such as life satisfaction (Dolan et al., 2008) , mainly due to data availability in large-scale surveys. Experience measures (happiness, anxiety, etc.) are close to the measure of experienced utility discussed by Kahneman et al. (1997) and Bentham's utilitarianism. Evaluation is closer to decision-utility, and is not the same as experienced utility for many reasons (Kahneman and Deaton, 2010; Dolan and Metcalfe, 2012) . Some philosophers, dating back to Aristotle, argue that eudemonia (e.g., worthwhile activities and purpose in life) is the most important element of happiness. If we are to confidently show whether or not the Games have an effect on SWB, we need to tap into SWB in these various ways.
Following Dolan and Metcalfe (2012) , whose recommendations are incorporated by the Office for National Statistics to measure SWB in the UK, and also in the spirit of Stiglitz et al. (2009 ), OECD (2013 , and the National Research Council (2013), we included the following four SWB questions into our surveys: 10 The joint use of these four measures of subjective wellbeing for the purpose of impact evaluation is novel, although some of them, in particular life satisfaction, have been used for this purpose before. In fact, large national household panels like the German Socio-Economic Panel Study (SOEP) (Wagner et al., 2007 (Wagner et al., , 2008 have started asking respondents about their life satisfaction as early as 1984. In our survey, we use the measurement scale of the SOEP (a 11-point Likert-Scale running from zero to ten).
(d) Eudemonic: Overall, how worthwhile are the things that you do in your life?
All responses are on an eleven-point scale, with zero denoting 'not at all' and ten denoting 'completely/very much'.
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3 Empirical Strategy
Model
To estimate the effect of the Olympic Games on subjective wellbeing, we employ a differencein-differences (DID) design. Specifically, we employ three different models: the first model looks at the year 2012 only and compares the periods before, during, and after the Olympics in London with those in Paris and Berlin. It is specified in Equation (1):
where SW B i is the standardized self-reported subjective wellbeing of individual i; London is a time-invariant dummy variable that equals one if the individual was interviewed in London, and zero otherwise; and OlympicsP eriod and P ostOlympicsP eriod are dummy variables that equal one if the individual was interviewed during and after the exact time of the Olympics (within year 2012), respectively, and zero otherwise. The base category is the 2012 preOlympics period in Paris and Berlin.
The second model makes use of the panel structure of the data and utilizes both years 2011 and 2012. Netting out time-invariant unobserved heterogeneity, this model compares individuallevel changes of respondents in London with those in Paris and Berlin. Here, we estimate two types of specifications: Equation (2) takes the entire sampling period in 2012 in London as the treatment period, both before (anticipation), during, and after (adaptation/legacy) the Games. If the main identifying assumption is fulfilled, London × 2012 can be interpreted as the average treatment effect on the treated; or put differently, the average causal effect that the Olympics had on the subjective wellbeing of individuals in the host city.
where SW B it is again the standardized self-reported subjective wellbeing of individual i in year t; London is a time-invariant dummy variable that equals one if the individual was interviewed in London, and zero otherwise; and 2012 is a dummy variable that equals one if the individual was interviewed in the year 2012, and zero otherwise.
Equation (3) uses the panel structure in the same way as Equation (2), but follows Equation (1) in dividing the year 2012 into three time periods (before, during, and after the Olympics), each of them interacted with the London dummy.
SW B it = β 0 + β 1 London × P reOlympicsP eriod 2012 + β 2 London × OlympicsP eriod 2012 + +β 3 London × P ostOlympicsP eriod 2012 + β 4 P reOlympicsP eriod+
Note that these specifications pool both Paris and Berlin into a single control group, given our discussion on the broad similarities of these capital cities and our primary interest in estimating the effect of Games on host vs. non-host cities. In our robustness section, we relax this assumption by (a) excluding Paris and considering Berlin as the only control group (as Paris had an inherent interest in hosting the Games), and (b) considering Paris itself as a separate treatment group.
In all models, we control for a rich set of time-varying individual observables, X, that include demographics (age, gender, marital status), human capital characteristics (educational level), and economic conditions (employment status, log annual gross household income, home ownership). To proxy changing economic circumstances in the three cities over time (note that we are only looking at a very short time horizon of three years, and in our baseline specifications, of two years), we include each country's change in quarterly real GDP since the first quarter of 2008-that is, just before the onset of the recent economic crisis-as control. This also accounts for potentially idiosyncratic impacts of the crisis on the three countries.
In our robustness section, we go one step further and include additional economic and meteorological controls to further account for divergent economic developments between cities and meteorological conditions, respectively.
By including individual fixed effects, µ i , we routinely net out individual unobserved heterogeneity. Moreover, we control for both calendar-month and day-of-the-week fixed effects, φ m and φ d , as reports of SWB might differ systematically between different months of the year and different days of the week (Taylor, 2006; Kavetsos et al., 2014 
Identification
The main identifying assumption is that-controlling for time-varying observables, X, calendarmonth and day-of-the-week fixed effects, φ m and φ d , and individual fixed effects, µ i -in the absence of treatment, the SWB of Londoners would have followed the same trend as the SWB of Parisians and Berliners. As the counterfactual is not observable, the common trend assumption is not formally testable. One can, however, provide evidence for the plausibility of this assumption by plotting the development of SWB in all three cities prior to the Olympic Games. Figure 1 shows the development of average SWB by calendar week in the pre-Olympics year 2011. 14 Importantly, given the design of our survey, the SWB developments are shown for the same summer months in 2011 as the ones in which the Olympics take place in 2012. A common time trend seems to be given for all measures. Note that differences in levels between the three cities are of minor importance, as they will be netted out by the city fixed effects.
Baseline Results
Descriptive Evidence
In total, our sample contains 50,262 survey responses (London: 17, 170; Paris: 19, 437; and Berlin: 13, 655) . Table A1 in Appendix A offers descriptive statistics of outcomes and covariates by city and wave. As with all panel surveys, panel attrition reduces the number of observations over the three waves. In the first wave, in 2011, 26,142 unique respondents were interviewed in the three cities. A little bit more than half of those respondents, 56% (or 14,838) , also participated in the second wave in 2012. Appendix B shows and discusses attrition rates.
Given our focus on the 2012 Olympic Games, we start by plotting the SWB measures for 2012. Figure 2 shows the fitted daily means for the four SWB measures over the period of the Games in 2012. 15 In all graphs, the first vertical line depicts the day of the opening ceremony (27 July 2012), whereas the second vertical shows the day of the closing ceremony (12 August 2012). For both life satisfaction and happiness, there seems to be a clear jump during the Olympic period in all cities. The impact is most pronounced in the case of London. There also appears to be decline in anxiety and increase in self-reported sense of purpose, although there is no clear difference between London and the other cities.
These effects appear to be strongly associated with the opening and closing ceremonies. All measures of SWB improve in the run up to the opening ceremony and fall off rapidly after the closing ceremony. The opening and closing ceremonies are both the two most watched and the two most expensive events in terms of ticket prices. 16 The apparent return to "normality" after the Olympics are completed is already suggestive of small or missing legacy effects.
In Figure 3 , we present graphical evidence based on the mean difference in SWB for each individual who is observed in 2011 and 2012. The change in SWB responses is then averaged by calendar dates in 2012 and plotted. 17 This is the equivalent to the model in Equation (2).
Figure 3 suggests that the SWB effects of the Olympics are restricted to life satisfaction and happiness and limited to the residents in the host city. Once again we observe a large opening ceremony and closing ceremony effect among Londoners. Here, we do not observe significant impacts on anxiety or sense of purpose. 18 While Figure 2 provided suggestive evidence that SWB increased in all three cities during the Olympics, this effect disappears in Figure 3 where we focus on individual-level changes.
15 This is based on a linear regression of SWB measures on the controls, including gender, age, age 2 , employment status, education level, marital status, log annual gross household income, home ownership, and a dummy for survey mode. Standard errors clustered at the date level. Figure 2 plots the local polynomial estimation of the predicted values for each SWB measure.
16 See www.theguardian.com/media/2012/aug/13/top-olympics-tv-events-ceremonies and http://news.bbc.co.uk/2/shared/bsp/hi/pdfs/15 10 10 athletics.pdf, retrieved August 15, 2015.
17 The mean differences between 2012 and 2011 are calculated as follows. First, the predicted values are obtained for each daily date and city in each year following the same linear regression described in Figure 2 . Second, the mean difference is calculated as the value of the 2012 predicted daily value minus the same daily predicted value in 2011.
18 Figure C1 and Figure C2 in Appendix C plots each city separately. The same broad picture appears. Table 1 shows the regression estimates for Equation (1). This model focuses on the year 2012 and differentiates the periods before, during, and after the Games. London is the treatment city and responses of Londoners are contrasted with those in Paris and Berlin. This is the regression equivalent of Figure 2 . We report two separate sets of results-with and without controls-for all four measures of SWB and display the main variables of interest.
Regression Results
19
The first two columns show that, compared to the pre-Olympics period, life satisfaction increases during the Olympics in London relative to Paris and Berlin, regardless of whether or not we control for covariates. The effect size is 0.117 SDs without controls and 0.088 SDs with controls. We do not find any statistically significant effect for the post-Olympics period, suggesting that there are no immediate legacy effects of the Games as far as life satisfaction is concerned. The evidence for happiness in Columns (3) and (4) is, however, not statistically significant. The measure for anxiety (Columns (5) and (6)) increases during the Olympics, and the effect seems to be considerable: 0.118 SD (Columns (5) and (6)). One could speculate that fear of terror attacks may play a role here. Finally, the results for worthwhileness in the last two columns are small and statistically insignificant. Note, however, that there is a stable and considerable reduction in worthwhileness in the post-Olympics period in London relative to the other cities. This coincides with the fall in life satisfaction after the end of the Games, following the strong increase, and could be interpreted as a "hangover" after this big sports and social event.
Next, we estimate Equation (2) which compares individual-level changes between 2011 and 2012 for respondents in London with those in Paris and Berlin. The results are shown in Table 2 . 20 A central finding emerges: in line with Figure 3 , two of the four SWB measures show a statistically significant and positive effect for London in 2012. The results are almost identical whether or not we include the controls, which reinforces the notion of a quasi-natural experiment and that the covariates are orthogonal to the treatment. Overall, Table 2 supports the hypothesis that the Olympics generated a rise in SWB for Londoners in 2012 in terms of the evaluative component (life satisfaction, Columns (1) and (2)) by around 0.07 SDs, an even larger increase in terms of the positive experiential component (happiness, Column (3) and (4)) by around 0.084SDs. In contrast to the finding in Table 1 above, when netting out individual-level unobserved heterogeneity, any evidence of a significant anxiety effect due to the Games disappears. Columns (7) and (8) suggest a significant reduction in worthwhileness in London. This is possibly connected to a post-Olympics social "hangover" that we observed in Table 1 .
We now estimate Equation (3) which, as with Equation (2), compares individual-level changes between 2011 and 2012 for respondents in London with those in Paris and Berlin, but this time we use the exact cut-off dates for the Olympics in 2012 in order to identify any specific effects related to the exact period during which the Games were staged (i.e. from the opening ceremony to the closing ceremony).
The results are presented in Table 3 and show that life satisfaction increased significantly in London, and specifically during the periods of the Olympics (about 0.09 SDs); a significant, yet reduced, effect is also found in Londons post-Olympics period (about 0.03 SDs). Self-reported happiness increased in London in all three time periods within the 2012 wave (0.135 and 0.11 SDs in the pre-Olympics and Olympics periods), with again a significant, yet decreased, effect in the Post-Olympics period (0.05 SDs). For anxiety, the results show that this decreased in London in the time leading up to the Games, and increased when these were over. For our measure of purpose, the estimates show a decrease occurring in London in the post-Olympics period.
In a nutshell, our regression analysis therefore suggests two punchlines. First, there was a general increase in SWB for Londoners in 2012 relative to Parisians and Berliners, which may have been associated with the experience of hosting the Games and which encompassed both the pre-and post-Games period. Second, the Games had a positive impact of SWB among Londoners that was specific to the period during which the Games were staged. In other words, there was a general SWB effect in London that can be associated with hosting the Games, and there is evidence that this effect was at its most intense during the staging of the Games. The fact that the results do not differ much between models that control for observables and those that do not reinforces the notion of a quasi-natural experiment. We now test for the robustness of estimates.
Robustness
Selection into Surveys
One possible concern with our baseline results is that the identified impact of the Olympics might be driven by attrition and/or selection. Note that no question in either wave explicitly asked about the Olympics. Hence, there is no a priori reason to believe that respondents in London were primed, selected, or selected themselves into the panel based on a favorable disposition to hosting the Olympics. However, if more positively (or negatively) disposed individuals were more likely to respond in the second wave of the panel, there would be potential for bias.
We check this issue in three ways. First, we estimate Equation (2) for a balanced panel. Second, we weigh respondents by the inverse probability of participating in the follow-up survey.
21 Third, we adopt a propensity-score matching (PSM) approach: here, we match respondents in the three cities one-to-one based on their likelihood to participate in the followup survey, which we predicted using our standard set of observables.
22 Then, we re-estimate our DID model using only the matched respondents. Using such 'statistical clones' is the most restrictive matching procedure. The results are presented in Table 4 . 23 When considering the number of observations, there is clearly some overlap between the three approaches.
The results based on the balanced panel (Table 4 , Panel A) are similar, both in terms of significance and size, to those of the unbalanced panel (Table 2 ). This is also the case for the inverse probability weights (Table 4 , Panel B). Similarly, for the PSM approach (Table 4 , Panel C), the contemporaneous effects of the Olympics in London in 2012 remain significant positive on both life satisfaction and happiness. The sizes of the coefficients, however, are somewhat attenuated. The specifications in Columns (5) and (6) show a significant increase in anxiety in London in 2012, which is the only difference to our baseline specification and the specification using the balanced panel. The fact that we do not find consistent results for anxiety across all specifications, however, suggests that all anxiety interpretations should be treated with caution.
Choice of Control Group
As mentioned, the city of Paris had bid for 2012 Olympics and in 2005 was favorite to be selected, only to lose to London. Parisians might therefore not be considered an appropriate control group. It is, in fact, possible that the positive life satisfaction and happiness effects identified previously are "contaminated" by a reduction in SWB in Paris. We thus re-estimate Equation (2) by (a) excluding Paris and using only the Berlin sample as the control group, and (b) including P aris × 2012 as an additional treatment to London × 2012. To create inverse probability weights, we first predict the likelihood to participate in the follow-up survey based on our standard set of observables, and then weigh all regressions by the inverse of this likelihood (Kalton and Flore-Cervantes, 2003) .
22 See Table B3 in Appendix B for the balancing properties of observables after the PSM. 23 For Table 4 and all other robustness tests the relevant specification is given by Equation (2), i.e. the model that estimates the Olympics effect over the entire 2012 summer period.
as shown above, the latter finding is very likely due to a post-Olympics reduction in worthwhileness in London. Overall, these results confirm our baseline specification. Notably, for both life satisfaction and happiness, the size of the effect is somewhat reduced compared to the baseline estimates in Tables 1 and 2 . When excluding Paris from the control group, the estimates of life satisfaction nearly halve. Table 5 , Panel B, presents the results adding Paris as a separate treatment variable, P aris × 2012. The London × 2012 estimates are very robust and the usual interpretations hold up. Those of P aris×2012, however, suggest evidence for a significant reduction in life satisfaction and happiness in Paris in 2012. No significant effects of P aris × 2012 are estimated for the measures of anxiety and worthwhileness. Overall, these results suggest that the London Olympics effect is robust to the choice of control group.
Extended Economic and Meteorological Controls
Recall that our regressions control for the quarterly real GDP change since the first quarter of 2008. To further control for potentially divergent economic developments between the three cities, we obtain data on daily stock market index closing values, and include them as additional controls into our preferred specification. For the UK, we take the FTSE100, for France the CAC40, and for Germany the DAX30, all obtained from Yahoo Finance (http://finance.yahoo.com).
Moreover, given that we have daily data, we also control for weather-related factors which have been shown to have an instantaneous effect on subjective wellbeing and could thus explain differences in responses between cities (Feddersen et al., 2016) . We obtain data on daily precipitation (in inches) and daily maximum temperature (in Fahrenheit) from the National Centers for Environmental Information of the National Oceanic and Atmospheric Administration (www.ncdc.noaa.gov). We gather measurements from different weather stations in and around the three cities, and average them to obtain a daily representative measure for each city. Table 6 replicates Table 2 including these additional controls. As can be seen, the results remain robust: the coefficients for life satisfaction and happiness have the expected sign, and are very similar in terms of size and significance the ones in our baseline specification. The same is true for worthwhileness.
Placebo Tests
Next, we conduct a series of placebo or confirmation tests. In Table 7 , Columns (1) to (4) employ placebo outcomes, whereas Columns (5) to (7) employ placebo time periods. Column (1) replicates Equation (2) by using a linear probability model with a binary indicator as outcome that is equal to one if the respondent has thought about her finances the day before; Columns (2) and (3) then use our standard indicators of feelings of happiness and anxiousness the respondent reports to have had when these thoughts occurred, respectively, as outcomes. We would not expect the Olympics to affect these outcomes, and in fact, we do not find any significant effects for them. This is also prima facie evidence that our effects are not driven by divergent economic developments between the three cities: if this were the case, we would likely find significant effects for these outcomes.
In considering outcomes plausibly connected to the Olympics, we use a measure of national pride which has previously been related to major sports events (Kavetsos, 2012b) . We find a strong, significant, and positive effect on this measure (Column 4), which offers supportive evidence that the effects we are measuring in our baseline specification are indeed Olympicsrelated.
Columns (5) and (6) replicate Equation (1)-originally focussing on the year 2012 only-by using placebo time periods. We use the Olympics dates in 2012 to define treatment periods in 2011 (Column 5) and 2013 (Column 6), respectively. Both specifications point towards the fact that there is no "Olympics effect" in summer 2011 or 2013. For brevity, we only show results based on the life satisfaction measure; however, similar conclusions also hold for happiness.
Column (7) replicates Equation (2) by using the years 2011 and 2013. In this specification we do not find a significant effect, which is again supportive evidence that we are indeed measuring the impact of the Olympics in our original specification of Equation (2) comparing 2012 to 2011. Finally, the results of Column (7) are once more evidence against the fact that our main effects are driven by divergent economic developments; if this were the case, significant differences between 2012 and 2011 would likely be present when considering differences between 2013 and 2011.
Heterogeneity
Socio-Demographics
We first focus on heterogeneous effects based on socio-demographic characteristics (gender, age, income). We follow a similar approach to previous estimations-building on Equation (2)-and interact the variables of interest with the main London × 2012 treatment indicator. 24 In the 2013 wave of the online survey, we included additional questions to shed more light on heterogeneous effects. These related to the medium through which individuals in all three cities observed the Olympics (e.g., watching on TV at home; listening to the radio at home, watching/listening on the internet at home; reading the newspaper (online); watching live events on a public screen) and whether respondents in London participated in a Games-related event (e.g., attending a free Olympic event, attending a ticketed event, taking part in Games-related sports/physical activity; taking part in Games-related cultural event/activity; volunteering during the Games; taking part in a Games-related community event/activity). Estimating Equation (2)-type models and interacting these with the London treatment effect does not significantly alter our main result. We found that those who volunteered during the Games reported higher levels of happiness, although reverse causality might also be at play here. These specific results should be viewed with caution because of attrition of the sample in wave 3; e.g. engaging in these behaviors in 2012 but not being recorded as such in 2013 (see Section 7 for further discussion on the 2013 wave).
25 See www.telegraph.co.uk/sport/olympics/9374912/Team-GB-medal-target-for-London-2012-Olympicsis-fourth-place-with-48-medals-across-12-sports.html
To address the impact of medals won on SWB, we run our baseline specification of Equation (2) and additionally interact the main effect with the daily number of medals won by respondents' nation on the day before the interview; i.e. medals won by France for Parisians, by Germany for Berliners, and by Great Britain for Londoners. In other words, we are estimating whether the positive treatment effect for London is amplified by the relative performance of British Athletes on the day before the interview. Table 9 presents the results: Panel A considers all lagged medals irrespective of rank (i.e. gold, silver, and bronze), whereas Panel B considers lagged gold medals only, as these carry more weight in the medal table and attract considerable media attention. Our estimates for the London × 2012 treatment effect are robust to the inclusion of either measure of performance, showing a significant increase in both life satisfaction and happiness in London in 2012. These results continue to hold if we consider lagged (gold) medals accumulated up to the day before an interview took place.
26 This finding confirms previous research which shows, in a large sample of cross-national surveys, a significant hosting effect of major sports events on life satisfaction regardless of sporting success (Kavetsos and Szymanski, 2010) . Likewise, for the Olympics, sporting success does not appear to matter for SWB.
Legacy
The concept of "legacy" has become increasingly important in the rationalization and celebration of the Olympic Games. On the SWB measures, however, our graphical evidence in Figures 2 and 3 suggested a limited legacy effect of the Olympics in London. Next, we incorporate the third wave of our survey collected in 2013 into our estimations to assess whether there is any statistical evidence in favor of a legacy effect in London. Despite our efforts and incentives to retain participants in the sample, attrition rates are significant in the third wave. As a result, our analyses including 2013 should be interpreted with caution. Table 10 presents the results of a DID specification similar to that of Equation (2), the only additions being the inclusion of London × 2013 treatment along with a year fixed effect for 2013.
The London × 2012 coefficients are in line with the findings in Table 2 . They show positive and statistically significant effects on life satisfaction and happiness, no statistically significant effect on anxiety, and a negative effect on worthwhileness. The London × 2013 coefficients imply no persistent Olympics effect in London in 2013 for life satisfaction and happiness, once all the controls are included in Columns (2) and (4). However, our model suggests there may have been a decrease in anxiety in London in 2013 as well as a decrease in worthwhileness. As mentioned, these results should be interpreted with caution due to high attrition rates and our inability to control for year-country shocks in 2013. Overall, however, and in line with the findings in Figures 2 and 3 , there seems to be little evidence for a significant legacy effect of the Games on SWB.
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Conclusion
Every time there is the prospect of hosting a future Olympic Games, potential bidders ask themselves "is it worth it?" And once the Games are over, every host city asks itself "was it really worth it?" We do not rely on imagination or memory to answer these questions, but rather on whether reports of SWB change in response to hosting the Games. We explore a novel and newly constructed international panel dataset that measures the different components of SWB. We exploit a quasi-experimental design to identify the causal effects of the 2012 Olympics on people's SWB in the host city of London. To do so, we elicit SWB from a total of 26,000 individuals in London, Paris, and Berlin over the summers of 2011, 2012, and 2013.
Our findings yield evidence that the 2012 Olympics increased the life satisfaction and happiness of Londoners in the short-run (i.e. during the Olympic period), particularly around the opening and closing ceremonies. There were no consistent changes (either positive or negative) in anxiety or worthwhileness during the Olympic period for Londoners in comparison to Berliners or Parisians. We find that these results are robust to survey attrition.
In terms of magnitude, the increases in life satisfaction are quite large compared to standard estimates in the SWB literature. Notwithstanding important issues of causal inference, according to the specifications in Equation (1) and (2), the effect is equivalent to moving from the bottom income decile to at least the fourth income decile. But the effects disappear within a year of the event.
Our study suffers from a number of limitations. Our sample is not strictly representative of the populations in London, Paris, and Berlin. We can control for observable differences between the achieved sample and the wider population, but there might be unobservables we are missing, and which would challenge any claims about generalizability. The sample is clearly of those proximate to the Games and policy makers might be interested in the impact on the broader UK, French, and German populations, so extrapolating these findings to the country-level also requires some caution.
Overall, many cities spend substantial resources attracting and then hosting the Olympic Games, but the evidence to date suggests that the Olympics do not have a significant economic benefit to the host city. This paper presents the first causal evidence of a positive wellbeing effect of the Olympic Games on local residents during the hosting of the Games. The effects do not last very long, however, and the Games show no effect on SWB a year later. The host with the most. But not for long.
Billings, S.B., and J.S. Holladay, "Should cities go for the gold? The longterm impacts of
Evidence from census block group data", City, Culture and Society, 3(3), 189-200, 2012. Tables Table 1: Notes: Regressions are based on Eq. (2). Panel A estimates coefficients based on the balanced sample; Panel B weights responses with the inverse probability of participating in wave two of the survey (i.e. 2012); Panel C matches respondents in the three cities one-to-one based on their likelihood to participate in the follow-up survey and estimates Equation (2) for those respondents. Regressions with controls include: gender, age, age 2 , employment status, education level, marital status, log income, home ownership, change in quarterly GDP since 2008Q1, controls for interview mode, day-of-the-week and calendar-month effects. Robust standard errors clustered at the date level reported in parentheses. *** p < 0.01, ** p < 0.05 Table 5 *** p < 0.01, ** p < 0.05 Notes: Estimates for each measure of SWB based on Eq. (2) with controls, including: gender, age, age 2 , employment status, education level, marital status, log income, home ownership, change in quarterly GDP since 2008Q1, controls for interview mode, day-of-the-week and calendar-month effects. They also include the daily stock market index closing value in each country, as well as the daily amount of rain and the daily maximum temperature in each city. Robust standard errors clustered at the date level reported in parentheses. *** p < 0.01, ** p < 0.05 (1) estimates a linear probability model using a binary indicator equal to one if the respondent has thought about her finances the day before, and zero otherwise, as outcome; Columns (2) and (3) then use feelings of happiness and anxiousness (0-10 scale), respectively, which the respondent reports to have had when thinking about her finances, as outcomes respectively. Column (4) uses national pride (0-10 scale) as outcome. Columns (5) and (6) replicate Eq. (1) in 2011 and 2013, respectively; Column (7) replicates Eq.
(2) by using the years 2011 and 2013 only. Note that the difference between Column (5) and (6) *** p < 0.01, ** p < 0.05 Table 10 : Legacy (Panel: 2011 , 2012 , 2013 Life Satisfaction Notes: "Present"=1 when individual is present in all three waves; =0 otherwise. Regressions controls include: gender, age, age 2 , employment status, education level, marital status, log income, home ownership, change in quarterly GDP since 2008Q1, controls for interview mode, day-of-the-week and calendar-month effects. Robust standard errors clustered at the date level reported in parentheses. *** p < 0.01, ** p < 0.05 Notes: The last column shows the normalised difference, calculated as ∆x = (xt −xc) ÷ σ 2 t + σ 2 c , wherē xt andxc denote the sample mean of the covariate of the treatment and control group, respectively, and σ 2 denotes the variance. As a rule of thumb, a normalised difference greater than 0.25 indicates a non-balanced covariate, which might lead to sensitive results (Imbens and Wooldridge, 2009 
